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MEASDREMENT BY y- SPECTROMETRY OF THE RADIOACTIVITY OF 
THE G R A N b  IiIETEORITE F A U N  ON 13 NOVEMEER 1964* 

Comptes-Rendus de 
1'AcadCmie des Sciences 
1 XTEOR ITES , 
T. 260, pp. 6664-6, 
raris, 2 1  June 1965 

by Daniel Nordemann 
Jacques Tobailem 
Michele Schinelser  

S U M H A R Y  3 3 8 t q  
The a c t i v i t i e s  of the  y - emi t te rs ,  present  in a 1.186 kg 

saaple of tile G r a d s  (Aude) stone meteorite,  have been determined 

by quan t i t a t ive  y- spectrometry of weak  proper motion. 

* * 
On 13 November 1964, a t  about 1700 hours, a stone meteorite 

(chondrl te)  h a s  f a l l e n  i n  the v i l l a g e  of Grank ,  near Quillan (Aude). 

The t o t a l  mass, recovered i n  severa l  fragments, w a s  of the order  of 
9 kg. 

Thanks t o  M. Rimy o f  the Faculty of Sciences of Montpellier, 

a fragment of 1.186kg could reach our laboratory only 8cven days after 
the  fall. Nondesctructive y -spectrometry measurements with high senei- I 

t i v i t g  w e r e  immediately undertaken. 

Such measurements have already allowed us t o  de t ec t  and determine 

the p r inc ipa l  y- emit t ing radioelements produced in t he  meteori tes  by 
ac t ion  of cosmic r ad ia t ion  [l, 21. 

The sample has been measured during four  months by 10-hour in- 
t e r v a l s  so as t o  a sce r t a in  the  decay of short- l ived rad ioac t ive  elements. 

The f i w e ,  next page, shows one of the  f i r s t  spectrograms obtained. 

* La r ad ioac t iv i t6  de l a  ml tCor i te  G r a n G s  (chute du 13 novembre 1964) 
mesurde par spectromCtrie 
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'f -Spectrum of the  Grane6 Meteorite.  
( F a l l  of 13 November 1964, 70-hour measurement, having begun 
on 20 Kovember 1964 on a sample weighing 1.186 kg, placed on 
a s c i n t i l l a t i o n  c r y s t a l  N a I  (Ti) of 10x8 c m  dimensions; 

adjustment:15 keV/channel. 

Other emit ters ,  of shor te r  periods,  manganese 52, vanadium 48, 
chromium 51, cobal t  58, cobal t  56 are  detected by t he  analysis of counting 
ra te  decrease in the d i f f e r e n t  energy ranges, This  procedure allows t o  6e- 

para t e  i n  the photoe lec t r ic  peaks the cont r ibu t ions  of t h e  emitters, whose 
per iods are s u f f i c i e n t l y  s h o r t  t o  o f f e r  an appreciable decrease in t h e  
course of measurement duration. 

Owinp t o  the  ca l ib ra t ion  of the i n s t a l l a t i o n  i n  the  measurement 

condi t ions,  these determinations are quant i ta t ive .  - 
T h i s  ca l ib ra t ion  was e f fec t ed  by means of calibrated source6 of mercury 203, 
manTanese 54, cobal t  60 and potassium 40, d i s t r i b u t e d  in i r o n  powder dummies 

s imulat ing the shape and the e lec t ron  dens i ty  of the sample. 



The r e s u l t s  of the  aggregate of measurements time compiled in the  

following t a b l e  : 

"1111..  . . 

4 8 V . .  . . . . 
5'Cr. . . . . . . 
%o. . . . . . . 
.>";u 

'"sc . . . . . . . 
S'Mn.. . . . . . 

. . . . . . . 

%?Sa.. . . . . . 
*r*A I . . . . . . . 

4°K.. . . . . . . 

ACTIVITIES 
(dpm. kg-'). 

a , 5 8  ans 6.i & I O  
(years) 

; ,38. ioS n 81 % I O  

PRINCIPAL MODES OF FORM 

iL rt- < , (18, a p  3 1 1 )  * W n  ; 

Z'Ve ( p ,  21)") =XI11 

ShFe(p, Gp 51,) 4nV 

56Ve(p,  3p 311) ''cc 
*RNi( i i ,p )  "CO 
b6Fe(p, n )  WO 
""Fe ( p ,  6p  5 n )  4 L S ~  
"'Fe ( I ) ,  p )  54Mn ; 
ScFe (n, p a  R )  "Mn 
f8Si ( p ,  .$p 3 n )  *'-Sa 

? 5 i ( p ,  apii) .&AI 
ihVe(p ,  14p 17") *OAl 
Nucleosyn th2se ; [nucleosynthesis 1 

( p ,  8 p  g n )  SnK ; "JCa ( p ,  .n) 'OK 

The radioeleyerit 52Mn, measured i n  t:?e G r a d s  meteori te  i n  the  

course of t he  ?recent work, had not yet  been detected in the  a e t e o r i t e s ;  

t h i s  i s  due t o  i t s  short  re r iod  ( 5 -  6 days) and t o  the  delays, separating 

the  analyses from the f a l l .  Its rate 0: a c t i v i t y  can provide information 

on the  recent  past  of meteori te 's  exposure t o  cosmic radiat ioo.  
The e f f ec t ive  fornation sec t ions  of manganese 52 and manganese 54 

s t a r t i n g  from iron have been deternined in d i f f e r e n t  i r r a d i a t i o n  conditions. 

T h e i r  r a t i o ,  as a funct ion of proton energy, is : 0.39 at 73OHeV, accord- 

ing t o  Hondn and La1 [3], and 0.50; 0.30; 0.37 and 0.37, r e spec t ive ly  at 
80c, 1500, 2200 and 2 gCS MeV a f t e r  Rayudu [4]. These values  imply t h a t  

one should have been ex,ecting t o  find an a c t i v i t y  in manganese 52 at l e a s t  
equal t o  about one t h i r d  o f  th7.t of manganese 54, and t h i s  in case of a 
uniform i r r a d i a t i o n  a f t e r  the f a l l  of the ne teor i te .  However, we found 
a r a t i o  of a c t i v i t y  "'Mn/"'I'tIn equal t o  0.122 0.12. Thus i t  seems, t h a t  t h e  

Granes Izet5orite h a s  beer, i r r a d i a t e d  less s t rongly  during the  f e w  days 

preceding its fall .  

* * *  T H E  E i J D  * *+  
(Centre d' lhdes nucldaim de Saclag, 

Service d'Blecironiaue physique, 
et Centre des Faibles radioadioiiLS du C.N.R.S., 

Gif-sur- Yocite, Scine-et-Oitc.) 
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